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(54) [^^(o^^] ^y.'&&t%m^nmnm^^xs^^zii,^(D^^-)3^^ 



(57) [Mi^] (iFiE^) 

Wx-AK Wx-B l :fei: myx-D 1 <£^^b<t3: 
^^.^mm^fl <h S D S - 3}? U 7 ^7 U ^ H 

Wx3§fe^ Wx-Al j3j: mVx-B 1 Ogg^ ^ ^ C^^^c 
6 f&<|:n A4^^M#:^Wx jjfe^ Wx -D 1 CQ^-l ^ 
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(2: 

m. 

[11^-^4] J A^Wx jgfeT W X - A 1 , Wx-B 1 
*3 <t t; \Vx-D l ^W L -e© ^ ^ 2 ^<Ojte^<D%:S 

[if^^5] 3^E7>^ Wxiifc^ Wx-Al :fei:mVx a? 
- B 1 <r>%m^X^^tzzil,^^^^t\V7imm.l'^yi - 
DJ_<D^il$:^(: Uifcn A^^^^^iOiS'&:b'&lr J: -5 1> 

m^mi] HA^WxigfeT Wx-A K Wx-B 1 
:fe<fc mVx-D 2 ^c^jgfe^ Wx - 

A 1 i5j:r AVx - B 1 C0%:^^£^(.^rc6 ^^3A^^S 
^l^i. -!KE^l3A^yyA^£KAABBi@(*:^^3^gE 
L, ^©^f^lCi5t.^T±iB2ScOjg^T©^^^5^V^fc 

[0 0 0 1 ] C^^(7)WJ^3 
[0 0 0 2] 

m^o^m m'T-\z^^mm^^n^^^tvx 

•7, v;i/;^/A;^j:i:7)^^^nT^0. #jl C:;;^.^) 

O t> o UT«W X > A i^-S otr jt^ 

nU^\ Wx^>/^i/MHWj^lSi«^a)^^j^^feT^^ 

Bound Starch Synthase : GBSS) tT(^*i^^^-r 

c:0Wx^se^li, <^;ic<5:<0 2f&#fii[i^THtctt 5^? 



4^^¥6- 1 2 5 6 6 9 

2 

h^m^m^mz^-:>x!Km\. im^^m^. s 

mafiB. ^80-82 1992 

. zri\z^^x\vyi^yn^nt^w^^rcf^w^ 
m.<Dh0>m^^^tfs.^. z.ti\znLx. uA^^Tiis 

@C0W X afei^^^^ 6 t)CO (^ii^g£) i>J: 
t;2S<DWx]a^^W-r'5 4fg{^CD^)fir> C^ijn-S 
t^^tEhX\^^^Zti>m^tlX\i^^. 6f&ftT* 
-5^)13^3 A:^^ ( TriticuB aestivum L. . ¥ J Jx^^A 
ABBDD) X\t. 3 @caWxiifeT Wx - A 1 , Wx 
-B l :feJ: ^x-Dl ^S^fe^afa7AS. 4AL:feJ: 

^ (Chao6>, Theor.Appl. Genet. , ^7 8#. 4 9 5-- 
5 0 4M, 1 9 8 9^) f}'^. Wx3ifcTC7>^llj^trT^ 
^\fyi^>non\%. SDS-PAGEi£(C<}:^^^^ 
m\Z^^XW'-'<Df^>YthX\^t^1^m^nX\^^tS,U 
(tlJ^<e.. WS#*ifg^, 4 0# (gfJIIffl) 1154 1 0-4 
1 IM. 1 9 9 0¥) . S/c, 6fi0f^4:nA^ 

[0 0 0 3] mm<Dm^ 

WxiSfe^ Wx-Al . Wx-B 1 j3ck ^x-D 1 <D 

^^<j>^m^m^ \zmux^^^isxy5mi)mtLx^n 
c:o5i^W:^i£^^ijfflLT#5£cowxJte^©^3^$ 

n^mm^^^txf^^^. -r/cCtj-^wxM^^cD^^^^ 

ti^fe. ^#{c=iA4^ir*5tt^3S£;)ite^co%il(^^tE 
^{i^ \znmx^^^fsx:^^^^xsz m<DWx ^ yn^ 
ir75^j^14$n;ii.it^aA^^f^ffi-r^^g:^ti#^T'5 

[0 0 04] 

[^^^^^^-r^i^tfi&CO^g] t;e3f^C0SDS-PAGE 

?STw X ^ > ^ nt^^.-(r>n > H t L T L*>^ai $ n 

J^cCUMEtt. =iA4=OEattiTtilSc^Wx5ta^L*^ 

a:lri;t)SDS-PA Q^^X\X^m.X^^W-Oy^ > 
/^^'gSi:LT^ai$n^fcie), O2^;5t#^ein'5o ^ 
Z.Xi?^W^^m\%. 3A4^cOChiDese Spring(CS)*3ci;rJf 
-€-0nu 1 1 i somi c- 1 e t rasom i c (NT) ^^<D\V x ^ >/t 5? K 

mm^'T-^^0mm^^mt^ct\z^^vrc. com 
^^ht{z:^^m^^^-r^\zm^rz. •rrs:t>t>. 
m\zj:^y[xm^^^m(omm:^m\t. ^mov^xmB 
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3 

^Wx:$^>/t^ mVx-A 1 , Wx-B l fei:t AVx- 

^^mmi)^^mAm^^Wi t s d s - u r u ;i.7 a 

x-A 1 , Wx-B 1 feJ:£ AVx-D 1 ^^L-^O^-i^ 

o 2 m<Dm^T0^m^x^^rz 6 f&^n A^^n^i^ts 

^L^^Si^t^. !ga;»nVxji^^ \Vx-A l :te<fcmVx 
:iBJ,g)%^g:>^V^;rc3A4^g!^^^Wx jg^T Wx - 
DJ_ro^^S:^VircU A^^^^*:i(Dm^^3-&tr<t t) 

(OT^^.. *:%?«(ci;^»^^nA4^(DS*JcF)f^m;^&H, 
n A X iS^^ W X - A K Wx-B 1 43 J:t AVx- 
DX^WL^©^-^<0 2a©atei^Al:feJ:t;B 109^ 
ilS:^t.^;^c6f&toA^^S^*:i:, -«jf?^3A^yyA 
I^^AABB<S^i:^3Sf^U, -€-0^f^lC:teliT±ie 2 

6 ^rf^n A^ lC5i-r -5 1) COT t) ^ -5, 
[0 0 0 5} {^m(D^^tf^Wm nii^3A^ ( Trit 
icum aestivuni L. (it^^^ : AAB B DD) ) \Z^n 
^3SOWxigi^Wx-A 1, Wx-B 143j:tAVx 
-D 1 \tZr:>m\^(OPk^W^7 KS. 4AL*5^2/7 
DS±('#ftLT:feO (Chao6, 1 9 8 9^. mU) . 

c owxEfe^g)^^ t; <i; o TM^ ^ w x ^ >/'^ ^7 

( Wx-A 1 . Wx-B l :feJ:O ^Vx-D 1 ) ^1, 

>:^>i&\z^'^vrz^ >/'^^n'V7 ^u-T.-^mzm^ 

T^x>:/>^^^^ (^fefi^t&^^K^^ (Granule B 
ound StarchSynthase : GBSS) ) 
Wx^giga^gggg 

(C cfc ^ W X iife^^^^cD^^:^^ t j:. m^<D\Wx 

mm.t^mm^m^x'jm'r^ ^^^t-r^ h<ox$> 

iJ^lc, 3A4^t:::fe(t^Wx5ifei^(D^:^^iyejT^&'5 

m^^^'^x6^mr^ct^^Witt^h(Dx$>^ct\t 

m^bfzt^l^X^^. t;£^tDSDS-PAGE(C<fc^ 
nn.^WlX\t. ±fe3@0Wx^>/^^®;O^^-(OA'> 

7c^^i^i!ii*(c<fcO, c:ne>3@coWx^>A^?M$^ 
^tC5^fEta^r'5^a:, T^fe-^ 3 @<;)W x M^T<7)% 

_^7c^fi^©ifi. mm}\z\trzt:?L\:Si^>/\^n(Om 

t^m'^<D^n^<om^fimLx^m^nv^n}^n^ 
^m^j:.u^ >^^pn(D^i'moym^mmvx^m^n 



(3) i$^^¥6- 1 25 6 6 9 

^~A7tmn.^m(oitf^L\.^:^m\t. ^:^mz\to ' f 

a r r e 1 \0~:k7t'^%^mm\ZVt-oXm&.t^Z.t 

L^otr^u^. ■r;^t)^=3A4^@^co5r>y> 

xm^mMM^frr>rz^. m)1y\^^SQ^^KX- 
^^CTCgom^^HiiiUTSDS-PAGE (hTxr^J^J 
;l/T 5 HiS^^TVf ityjl^^^lrifcS P S - PAGE 
ii? (^^e) ) ^fT^T@e«IOWxr5'>/X^^f|=&-^5cP^ffij 

- > ^m^-t^ ^1 1 (C<J; ^ TW X ^ ^ 
T;^t3^Wx3i^?^ ( Wx-A 1 . Wx-B 1 , W 

w X m^=¥-%^(DUm<Drz^<r>u^t XyXiDziK^v'y 

X\ttzii7i\t. Ecbt:fecfciC;Schwartz<D:)^^ (Genet 
20 ICS, 9 9. 275-'284, 1 9 8 1 ^) 75^^5tf if, 

Echti5<i:tXSchwartza>:;^^trS 

mi- (Mi^\tm^'^rim^tz^mmi) ^is^^x^tzmz 
^^^i (ii^eoxim) \zf3^\^. ^<omz}^nvtzmm 
m^Tz\tii<i. ^^h<\mmm {tzt?L\tY^'y)vmj^ 

M) ^4t:@^tc?^^Lrct>©) ^m^. t'^=evi-^x 

30 iS?St^&ji'tl-?S^ci^ (M^l 5 0 0 Orpin X^^f^) 

^^rfr-^. z.<oi5mz^^^x^mx^(Dmmt±x^wrf 
$n^^Ttt-2 ot:g^o{£^a-T?^^$n^^i:;:^t|g 

4» i^h^. z.<DmmrA(D^'Dit^mz^-oxn':>^tm 
x^^. i.uo>xo\zmm^ntz9>'f> (M^v<\t 

(®^8M) . y-x-yh (Nonidet)- P 4 0 (# 

mm'&.m^±^^thx^ts. m%2%) , 7>7;^'J 

> (ABphoIine , it^U 75 / U :^;;P3f<>l!ii&iJ5S^t 

|g®J0D ^-^<Dm%X (ii^x>>^>l 0mglC5ttU 
T3 0 0Mlgffi) llfl^, 1 0 0t:T2^PiniBii2l 

5» 31$:lmxT^ft>^t*0i)£iaTl O^fV]^^?^^^^;^^^ 
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(4: 

5 

^m^- (SUtl 5 0 0 OrpD om^) r^Ct\ZJ: 

^. untLxo±momm'^(o^W}<om'^\z\ti o 

mm(D±f\^\znjt^[yXc<o^mm.^mt^it^^tt)^x 
[0 0 0 7] (2) ^m^m^^Ki 

O'Farrell <D:^mz^o Ctfi^r^^f)^., -^^fSi^i^ 

<oi^mmy\z^rmK>Ti^^. ^r. ^W}m(o^f^m 

m^i^^-t^. ^i^mmt. 7^7'J;l/7$ K&s*i:-r 

(ai^3 0%) Y}i^mmtv 
r\t. mi^c<Dmm\zm'^^ti^^M(Dhmmmx^ 20 

2 0%7^^}}V7^^mk mwmm 

1 0%NP-4 0 

7>7:t^-r> (pH3. 5-10) 
r>:7:t^'f> (pH5-8) 

1 o%j§egatr>^n'^A 

TEMD {7-hy:^^}VJL^U>V7^» 

±^^(D^'tii^xS7yyzt^^><Di^^^\t. »z^mz)i^^ 30 
cx%wmmt {.xcomm^mm^mmx^mz^^ 
^^^^tt'^x^^. mz. ¥)vmm^mmztLxtz^ 
^^%%w%miS'7 7.mz^x\^x^)v^'^'^. hm\z 
fiifi2Ly s i sig®^^m^-r^o -^<D^m^w^\z 
m^mm {tzt?L\to. 0 i\^^}ymmm ^xn. m 
:^<D^^mmmz^m^mm {fzt7L\to, 02^ n 
a OH) ^xnxmmti.^wx'f'WMnx.r:^^. ^fy:/ 

yW^^m^\^fz^':>\Z\ 00-3 0 Oa K 

t < 2 0 0 /i 1 @K^r*;i. htim^T^. 

f^, 4 0 0V (^miE) Tl 6-1 8^r^, 4Z? 

i;^£;i;r^ic s 0 0 v (^te) -e 1 mmmm^^ 

^^citi^#li±^T5 0 0 0-1 0 0 0 0 V • ^Pp^cL 

^'o^)\^^^^^hxw^immm. (fcii^jfsDsii 

Sf?^:0. IMK'JXHCI (pH6. 8), 2. 3% 

[0 0 0 8] (3) SDs-^ur^^uvi/ra 

(SDS-PAGE) 50 
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5 

S D S - P AGE(0:^^W;^^f^;^StcoUTIi-jS&«i 
L. < l^g^, (fc^: At^Laesnal i :Nature, 2 2 
7:6 8 0-6 8 5. 1 9 70^) -SC 

©^SDS4^Uri^U>lI.7^ H^SrVPfl^^IffiS (Hi ran 
0, J.Proteio ches. 8:115 — 13 0, 198 
r^gawa and Hirano. Japan J. Breed. 3 8:3 2 7 — 3 
3 2, 1 9 8 8) ^Pm~r^:Zt/i^Xt^. ^f^COgEH 

\mTiz7Ftmoxhh. ^-r. ^mm^^m^jmm 
wt^^^^r^. ^my)vmmmtLx\t. t^o^o/s: 

1 o%m^r>'e:^OA 

TEMD 

K : t'X=3 0 : 0. 1 3 5: 
pt5^U>trx7^7UJl'7^ K (m^^M) 

mi 

^myjmmm^^ (luhux'Hci phs, 8/ 

0. 27%SDS) : 
KUX (lim^fiffl) 
SDS 

m^yjmmmtLxit. Tm<D^orsim^isi^<D 
mmy)um^mm 3 mi 

lg^^r>ffi7i^U;U7^ H^?^ iml 
SItK 2ml 

loxM^mrye-OA 3 0xii 

TEMD 2 Oa 1 

©figy;^ffl7^'j;U7a HXh^y^?^ (7^UJI^7^ 
K : lfX=3 0 : 0. 8) 

7^»j;U75H (mfie^if)^) 

^5^^>tfX757U>il'7^ K (m^v^St)ffl) 

^^^iEyjl^ffl^Sf^ (0. 25MhgX-HCl pH 
6. 8/0. 296SDS) : 
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(5) 

7 

SDS 

1 % (W/V) ) ^^m'f)\^±.\ZtSi^Xf)\^{t^^^, 

^^z.tiMi^^. wmm^mmmxzwmmimm^m 

\^x^mmtmm\zt^7(.xi^<z.ttim^i.^^. mim 
nmmmmmm : 

SDS 

m^^n^E^t\.xw^fm^xmi^Wit\.. 20 
¥)v^^y)^Ltzmzyk^^^^no. ^^-j^mt. ^ 
>n^m^yk^'t^tzib<Dhoxhn\t—m^\zm^^^ 

'jy>h:f)V-\Z^^^^U^:^^&^. ±l2LfcJ:^/j: 
r.'A7t^^^Wi\Z^0m^n^mM (Chinese-SpringCC 
S)i5^CX-^c7)nul 1 isomic-tetrasomic (NT) J^M^m^'^fc 

\wx^>/^^n(Dzi:k7cm%^W}m\z^^m^) \tmi 
tE<D:nm^m^\zm'^x^^ctf)^t)f}^^. -r^^t*-^, 

SlJC^^n^ilO. nA4^ChiDese-SpriDg(CS)^iKO 30 

(SG) {zm^n^nt. myTM<DSG\tN7 

AT7B, AT7DX\t^ti^^nU^^^t. N4A 

T4B. ^4AT4DT^^®5^TMSG©^^^i^io-^^>^ 
7 A. NiDT? Bx\tm\zmm^m<D'^':^=L-yhfi^ 

m^t^\Z^5yi^m(DSG\t 7 A^fe^±(D Wx - A 1 jj 

tt4 Ag^^{^±OW2^:^BJ_MeTi5i;tX7D5l^&(^± 4Z? 

Jf^coS G0^m^(J^^^;^^fc«6^^-01i-yar:-/ h 
t!)^ 5^ t i^cC ^ t ;: ;^ T ^ ^ :i 1 1> ?^ 75> I c >^ o 

cfc^tCi^j:^. S3li, 3Mi§^TcD^'^ Wx-A 

XfftW^^bTl/i;5:l^i^^W (wx*) . Wx-A 

1 j; mvx - B 1 <Dm:^f}^^mvx^^u^^^^mi^ 

(wx* M . Wx-D l fc*tt;&<%i^LTl^:^t/^^^@ 
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8 

[0 0 0 9] ^^nA4^<Df^m;^fe 
^j^oy^oiZ, ^®^3A^ ( TriticuiD aesutivua L. 
) \Z\t3m<DV/xm^y^. f ^t>^ Wx-A K Wx 
-B l ^fect mVx-Dl Gt^T^AABBDD) 

SLT^feo, c w X m&¥'<D^mm^x$>^yf x ^ > 

/^i^SI, -r;'ct:t>^ Wx-AK Wx^iBJ_i5j:rAVxj2 

D±^>/\{7mt. ir>-y>mzi^^Lrz^>n^nx 

taeoT. ziA:^\zio\^^xc<o^>/'^!;nf}^^^r^ 

^=fy^y. -rut^^^^^^y-fyxzts.^. :^^m\t. 
'e^uh^<Di^W5mzhm'^^^(Dx^^. ccof^ai 
:^mi^^^mz. 3 a<ow x jt^^o co^jt cd w x 

^^Vifc6fg^®^t^$:f^tii-r^t)®. :feit;!t#^OWx 
A^yyA^^AABBiS^tCO]g^^m^5*^^t5-li:tC<t 

^5^fistc<fc0 4f&^fa^i^^£f^mt-^fecoT^^. cne 

L<(iWx-Al. Wx-B l:fe<ttAVx-D 

•r^t>(D -cafes. 

[0 0 1 03 (1) 6f&^t^3A4=<7)f^ai;^^ 
>^%^tci:S6f&^^5^aA4^cof^m7^jiti. nA^W 
xit-KT- Wx-Al . Wx - B 1 fe^t AVx -D 1 
L^O 5 2 @<r)jae^cr)^^^^Vifc 6 fg^a A^ 

A=^^^^**:i:=£3^geU ^O^fttw*5tr^T±IB3@£DJt 

t\zX':> xmm(om'tt>^(D^0^m^'r^ ctf^^xt 

S. Wxi§^^ Wx-AK Wx-B I fecfc mVx-D 
XCO -5 CO 2 6 f^(l:3 A^^ll^*:^: L 

TH, Wx-A 1 ^ Wx-B 1 . Wx-B 1 ^ Wx-D 
U ;fe^g /Wx-A 1 <h Wx-D K OM^^-ttO^OT^^' 
SO^S;)^ -ec?>ft^C?iIi:UTt^, Wx-Al^'W^^ 

i^So t^e^T. 6f5{*:t^3A^0ft^ai:?^^Of^^0i| 
Wx-Ali^>/t^7®<!:Wx-B15^>y^i7M©^ 
m^Pi\ZX\f'^X^^^f>^K~D 1 ^'Wt^^i^^J^lg:^ 
^^f$LTVi§6fg^*:^|^<^t, Wx-Al^>/^^SI 
(hWx-B 1 ^^W^^^^O^^tg^^^^t^lcWbTl^^Ti^ 
Wx-D 1 ^'>/^^H®%S(^^^>:l^;t6f§^^^||^ 
<i:^&3^e-rsCi:IC<t-:jT^T (3@) g)Wxjie^g) 
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9 

itzt^^t. 0 7^) (Dl&^^m^a 

a bbDD^MS-rnt^, Wx -D 1 ^>A^®(0^i^ 
o^^j^^^/tn A^^fjA AB B d d t^^-rs 

0. "f^$l@igf4= (Fi ST) 3 
S-^la^. p 2 7 8-2 7 9, 1 9 8 2^) ^^Mf 

-iLyhUHrmO^O if^m) . /t-^:^>hm (mi 
iK) ^i)^^^^. 2-3 B^tc^^^ru, ;::coi3A^ 

j&^T^ttAaBbDdt^ai^n^o ^tl, CCOFi 
{@ft:^S^S«J$-li:T3^@m2f^ (F^ MW) ^^S. 

m2 7 7M^#M-raCi;0^T^^75^, S:J*:D^3^^f^^ 

B2coJ;-5ICUT^6n$F2 ^TO-!fe::?::>{coi.^T. 

m^^m\t. ^^mz^^yNxm{}kT<Dmm:fjmz 
(r>^^W:V^x^>/^^Mf)^mn^'^riUl^=e^^<Dr3A^m 

}l\Z$>^<D1! (Chao^p, rheor.Appl. Genet. ^7 8^^. 
4 9 5-5 0 4H> 1 9 8 9^, ^12) , 2 tirf^ 

{zi^^^x\t/^>^)V(Dmw\ i^m:^^xsmiL(Dmm) \z 

Vt-DXiySA (=1/4X1/4X1/4) COgiJ^T 
M^Tlla abbdd(;)3A4^i@^*;:f&i^^n-S>o Tt^t> 
^ 3 F 2 m{^lc43 ViTti;< >x;Uco^i;f Jici; D 
ii^T^A- B- D. A- B- dd. A- bbD- , a 
aB- A- bbdd. aaB- dd, aabbd 

D, a a bbD-, a a b h d 6<Dmi^f)^^n^n2 
7:9:9:9:3:3:3:1 (If6 4) OitT^BI 
L ( rUfS^j , VAm^^W. 9 8M. 19 7 

8*t^) A- \tAA^rMAa. B" \tBB^ 

ftUBb. D- tiDD^fctiDd^^f) , t^^T, F 
2 @TtC:fc V>T 1/64 (Dm'^xmBi'¥-m a a b b d d 



(6) 4^gl¥6- 1 2 5 6 6 9 

Wx^>/X^7H (Al. Bl. D I) ^mti^^^Lf^ih 

9^ mm2) 1 4 2-1 4 3h. 1 9 s 9*) ^ 

ii? Ji^fflV^enSo 3^S©m^t)-ttiLT» Wx-B 15^> 

/'i^nt%vx-Di^>/^{;n(o^m^^^^rz&i^^^ 

^S^i: (0)^^*3-1!:. :fei:tAVx -A 1 ^>/^^Mi:W 
x-D 1 5^>/^i7M(^^i^^^Vi/c6f&{|:^m*^i:\Vx 
-B 15'>/^>:7M(0^O%:S£^^i;t6^&^SII^tc^ 

m^t>-&<o^g'^tci5t.^Tt), }ii^Lrcijmtnm\zLx 
^n^riFi ikR\z^^^xi/6 4<om'^xwx^>/\ 
^m^m^x^'^tz't^uA^^m^^ti^^xt^. ^rz 
^^<D-:fj0^mi^x$>^ 2 mom^omm^^^-^rz 

m.^tK\^^tz%<Doy^mz^-DX%^ritz^<D^^mr^ 
z.t^^i^xh^. ^<D^o\zLxm^n^^^'^¥ 2 
m^^^x)^t<o^^^(Dm^ (Fa im<om=F^tzwmi 

[00 11] (2) 4ffi^i^^5"3A4^0f^tt};^^ 
:^%?^{CJ:^4^#^5^=iA^C0f^ffi;^^tJ, uK^Vi 
xi^^^ Wx-A 1 . Wx-B l :feJ:g XWx-D 1 
U^O ^ ^CO 2 igCOita^A 1 iiJztXB 1 CO^^^^l^ 

BBi@fr<h^3^et. ^OD^fttC:feliT±^2S0jte 

m\z^ ^"^ik^i-mmo^mmjWi^m ^^^^t\z^r> 

xm^(D^<D^m^t^^ti)^X^. ^tzA^W^nu^ 

yt^^^^nxy^^^'ho^Q^^t'^ ^^m(r>h(D^m§i't^ 
^Xti^t. 'Wx-Ai^yn^mt'Wx-Bi^y/^!; 

!RCO^^^:^tC^t.iTl.^^*nVx-D l^y/'^^mo^ 

40 ^^ii^mmLx\^-^^%^mtmWt. n^si^HA^^y 

J i.mfiiAABBmw-t.^^m'^^t\z^^x±x(D 

(2@) OD^i^^^Vifc, •r;S:t>-^Wx3'>/xi7 
®co^^co^ct.^^5"i$o=iA^1S^^^-5t>coTab-5, 

3 A^ t 4 f&^a A4^<D3^$fl^ft^ 6 4 f^^^n A ^X>«m 

i^U^Ms 274-293 ^^a, 1 9 7 3^), 
^'^<r:>fi^<DA^^nh^tim^nx^^^. Wx-Ai^ 
>/^i7?li:Wx-B 1 ^'Wti^HcO^^l^&l^^li^cV^^c 
50 6fg^^ziA4^ (S^fe^^2n = 4 2) (/c<h;t(^/t>3 
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11 

irztxm^mm^^B^m^m. 278-279 m) 
^mm-r^zttf^rt^fjK m^mumi^^m\t (i) 

^-^xFz m^^%^. znK^tD^m^mz^^mi-^ 
mi^xh^. ±m<o^o\z\^xm^n^F z m^f-o-i^ 

ic i3 ft ^ - .^Tcm^^fF^ ^ffl <t 

nmz\t. m'F-^^mmt:kUR<Dm^i^mi^mzis?)\z 

m^^tsU^^6^i>fXi^<'mii^h^. ^^^Wi^^h 
B-rntf. z.n^\±^^rxLx^^i>(ox. >t>x>n^<D^ 

1/6 4 (-1/4X1/4) Om-^Xm^tl. D\zm 
LXmi^tj:LX^'^tj:\^'^<DX. ^(Dm^'f' ( Wx-D 
i) :<i^^^LTt.i^^fe^ (7D) «F2 tSf^SAI^tClSi 
i^T^t)<D75td&^ (f5H2. 2 7 4-2 9 

3M. 1 9 7 3^^, 1 4M6fT) , t^-^Ta abbcDjl 
^(Dt|jtr Wx-D 1 fe^l>^fc<i^;ittajil-r^, Wx-D 

yk^i^§^(D^'pbrc4^^aA^\zh^'*xr^x<D 

V/x^>n^n (C<D^^\tV^x-Al^>/\^nt'N 
x-B \ i^>/^^n<02m ^fXKtCtfi^pjmtfS: 
^, z<D^o\zUk^^^!KmLith<D\tiE'^'^6iBi^n 

A^\zmm-r^ctmji<. ^(}^0:fjmzm^4i^u:t 

imB 2 7 4-2 9 3K. 1973 

i^iij^:^x(D^wx^ >nc7 mm ^ ntzmmm ^ n 
^. z.<DaA^mmty^x^>/^^m<D^m^x^^rz^ 
^ziA^tu^. mmj^z^sn^'Wx^yA^no^ 
m^x^^rcz2ix^mi'\z'D\,^x. (2n = 2 

8) ii^lfT^a-T.^m^m^h (m'^a^m-a^ 

mt^. r^a-x&om^yim^zmLx^t. -mjt^ 



(7) !|^§^¥6- 1 2 5 6 6 9 

12 

m) ^^mt^ctfi^x^^, ^fzm^i^^ommzm 
Lx\tfttx\mmm^mB^mmi^. 234-286 
w^^mr^ctit^x^. ^(o:^mt^:$^m\z\t. 
btzm^om^mmm c^rtk (0*0 ^2 4^mmmm 

SI) ®Jtf& {rzt^\t. i^^ : x^;P7;un-;i/= 

1 : 3ojt?&^^;^^?at) xmi^LT^m. ^n^mm^- 

5> (;^?-5>^196*c;5:^ct^lZ4 5 9t;i^(glc^;&^u 

fct)CD) \zmLx. ^^i^^m^. m^mx^o)^^^ 
10' ^^fecoT^s, ^tz^W.<o-':h<o^mwxh^2m<D 

%m\t^n^h-r^x^^-t^h(Dx$>^. 

[0 0 12] 

20 ^h(DX\tm\ 

m\ : 3A4=wx3a^^3^ {y^x^yn^W) co5li& 

(1) xvy^ofilf^ 

^Co 0 Oiiig^O liQlOiil^T?^^Uy^HT'v>l|/8Sl^ 
:^^U»>A&^?:^/tty ^'r- (SDS-buf fer : 0.1m Tris- 
HCl.pH 6.8, 2.3!K,SDS,5X)3-Diercapto ethanoMO^ gly 
cerol) ^m^.. 2^mi^=tVjLy^-^—^i}^ntzWi^ 
30 v^UT^^m^^X^^htz. :^ir^lfi^^l5000rpiiiT5^ 

^nm.*b^f}^ntz. Z.(Dm^^2^1^r)]ghtz^. 
^@7K^£iPArR^>^^f^<£2 0. ^^\zmmi^^7t 

h>\z^^x^mf^^. m^\zu^^}-x.nt^v-^'~ 
Hcfco^^^^^fforc. m.mA^oy^mt±x 4x:t 
xm\ &*^^-&fcx>:/>tJ. -2 0t:T^^^T^ 
n^ntz. hmomz. mn^ntz^y-fyiomzz 

0 OinlCDLysis-buffer(8M Urea.2X NoDidet-Pd0.23£ Amp 
ho line pH 3.5 —10, 5% i3-mercaptoethanoU 5X poly 
40 vinylpyrrolidone) ^IriraA, I 0 OX:X 2 j^^m^MM^ 

mux 1 mromm-r^) . 1 5 o o o rpm t i o 5^ 

rBl5^/C>L, ±^2 0 O^i I ^i:k7tmxh^ I EF (^ 

m^^^^itf) {z^m-^. 

(2) =;*:7cm^^®i 

y^)VI^X'y-}Vt^. m.^:^)V^mz^\^^tzny7.^ 
tLX\Z. WimztLX^. \OOm\)d-ti-^\ZUM^^J. 

50 -F(r>m\zm,^\.. -''^m<r>'f)vmm.^wmir^. 
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(8) 




13 




(1 oo^^m 




mm 


4. 8g 




1. 16ml 




2. 84ffll 


1 0 


2. OqI 


7^y:f^^> (pH3. 5-1 0) 


0. 2 Soil 


r<7:t^-f > (pHS-S) 


0. 2 Sail 


1 o%7§Lm^7>'e-o/^ 


1 5 1 


TEMED 


1 0 u 1 



^^^6-1 2 5 6 69 



14 



20 



tcSlL>S:*^£rtltigTI^^, 1 Oti KOLysis 

^£y;Kcm^-r^o ^MUffi^ crm) izo. oin 

'J>®^An. :^J^X^©Lysis ^®f^<D±lcO. 0 2 

0. 0 2KNaOHT^tt-. 2 0 0V (^MIE) Tl 
5 5>flil 3 0 0V (3^mJE) T 1 S^^RH. 4 0 0V 

sis ^®?g^l Om 1 mPL. MiC, 0. 0 2NNaO 

u^mm-r^. 4 o o v (^meE) -ci s-i s^rai * 

(7^'JJl/75 K : t'X=3 0 : 0. 13 5) 

^m^)vmtmm. (iMhux • hc i phs. 

DS) 

hux (m^^^ibffi) 

SDS 

m^^^\<D^ii^\zmt^\y. ig!glCct0pH^£8. 8 JCiQ 
^•r^, Omlir-r-S. -^7cRffiO;^/^X 

^©^tZ. i:;:>^'b^«!)3cin(D^^^TaAT^o J^lmlO 4!^? 

-;i^@i^y;i/^TIBc^E^TI^i|-r^ ( 1 fe^) 
igHSy;i/^ig^j^ 3 ml 

m.mf)\^m7^'))V7^ Kxh^^f^ 

(7i>'J;W75 K : ex=3 0 : 0. 8) 

^5^1/>t:X75^'J;U75 H (m^^Si^) 
^^IC^;5^l.Tl OOnl^iL, ^3ttT^^¥. 

^^f)vmimm.{(>. 2 5Mhux-Hci 

%SDS) 



i^?*M:i(|-r^»o 80 0V OtIlJE) Tmf^, ^ibf-S, 

(±**:t5 0 00-1 0 0 0 0 V • mmtt^^^o\z^ 
) 

\zr^^. /h^-y->y;u^ic^®i^or)y;i/^&An. so 
y;i/^¥^fb-r^o iK$5^^tT. mz. 3o^:>ng^^ 
-'^TtEi^myji (1 5%) 



6- 
8. 



3m\ 



5>8iyVPffi7>7U;U75H^ 
*^;^2. 0ml 

1 0 %mtm.7>'e=^0A 12 0^1 

TEMED 2 0 a 1 

^§fy;i/ffl7i7'j;i/75 mm^^zf^m^}\^mmmm 



3 0 g 

0. 1 3 5 g 
8/0. 27%S 



12. 1 1 g 
0. 2 7g 

iiifisy;i->^7^7 g;u75 mm 

1 0%miJ7>^-'i7A 
TEMED 

mmy)\^mmmm^^x^mmy)i^m7^^))i^7^ mm 

\t:k(Djzo\zi^^r^. 



Iml 

2id1 
30 u\ 
2 0 a I 



3 Og 
0. 8g 

pH6. 8/0. 2 
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(9) 

15 

SDS 

Tfe^. ^Wimmmmwiz^Wimmmm^m^x. yji 

IfeiS 0 2 0mA (^^cS) TilcSi-r^. IS^^Sb^^ 

hUX 3. Og 

i^U-» 1 4. 4 g 

SDS 1. 0 g 

ISM^lzm-^LXl OOOinlchf^. 

(OT^;>^e» 5[nDiC0t^6^T^iflLAc6 (l^4^fin 20 

'jr>h:/;i/-R 2 5 0 ^^^mmsk^xm^-r 

t^-S. gll-'2ti. aA^Chinese SpriDg(CS):feci:t/^ 
cOnunisofflic-tetrasomic(NT) ^j^^^fflV^y^cWx r?' 
i7 ©o^^^CTcm^^^ift tc J; ^ ^*Fri(^^ & t> <^T ^ 
@lH^$n^iiO. (i) ziA^ChiDese-Spriiig(C 

s) ^mo)^>/^^ Hi^^^s t<i^3^^fia)-o(o-y-yn. 

h^^;p-:/ (SG) tz5^;i^n;^Co 

(ii) J^^^MOSG(iN7AT7B, N7AT7DTti 

(iii) N4AT4B, N 4 AT 4 DX\m'j>TmSG<D 

m^mo)-^:f:r-yhf)m<u^f}^^^vx^^rz. 

(iv) N7DT7A. N 7 DT 7 BTfijS^tC:^Sf4^1(7)-9- 

tCig^^>Ta<^SGtj:7 A$i^^^±(7) Wx-A 1 jtO^TiC 
=F-H$nTl/^^Ct;«)^, ^;ti£5>i^mcoSGti4AS^ 
fe^±g) W X - B 1 itfe^fe 7 D^fe^±(7) Wx - 

mzms,-::^timzu-^x^^^^t^mi)^\zu->rz. 
^(r>i^^^mmtLy^7^yh\zLxm2\zn\^tz. m 
f*j^S. ^i^cowx^>>/'^^7^c:(D^-r7i/7Ati^ 

X\t^X?^'fctz:b. 3a^Tg>-9-^ Wx - A 1 fc^t?&^ 
%^LTl^:i5:t.^^l&ig^ (wx* ) , Wx-Al fe<fcrK 

wx-B 1 (r^m-^-h^^MiyX^^u^^^mm^ (w 

(OA 3 - B 3 ti. Wx-D 1 jt(?^Tg)»;>^fg^LTV^;^ 

t^^^lSii*^ (wxP ) JCi5{t^*E^^:fccfct;-^(0^-rT 



!t^^¥6-l 2 5 6 6 9 

J5 

3. 03g 
0. 2g 

[0 0 1 31 m : ^m^^^zxu^<DWt 

^ 1 <D-)^ytm%m\m\z^^xmm-^nt:,. wx - a 

1 >/Xi7 X - B 1 >/X^ J&f^ff^lC^^Wx - D 

1 5'>/^i7jad&<b6fg^/^>/h^ m^\m^ \ 0 7 

Me^^: aabbDD) V/x-DKO^^!^ 
v>/cnA^ (Se^S : AABBdd) ©[1^^-JS6«I 

f3i:^m\zm\ 'A(o^o\zvx^mhxT 2 m^^i% 

^. /t;^(OnA^;6«PteT^2'-3 0H?ICi5L-<^fcr> 

-tyhx^o^o mm) . /\-^:^>h^ (mmw 

i5bL-<\zm:^<DZiA^<0l^^^^m^XX^r^fj^\f^. 

m^^<DmB<Dm^^m^^rzib\znxf^^i)^js^^^. 
3 0-4 0 smzz^i^nm^ (Fi ) mB^m : a 
aBbDd) ^#5. m^n^3\kmmmi^ (Fi ) & 

li?^2-3B^tC/^"5^/>h (iSiS^) ^^£^^-11:^ 
J @^lc:^v^TWx5'W'^^^Mo#^EO^^^&-^Si-:^o 

^mmmz^^^^mmtmi \zmm<D:^m\zvt'Dxn 
A^^rMifeL, c:(ofj m) tcoi^^rraa-x 

^ffli^^TfrPo cay^oU^mz^O. Fi S^li^L 
T 1 / 6 4 COiiJ'&TW X 5^ ^ ^ J:l/7 5 D - X ^ 
l^^c^f^n A4^ m^^Tm : a a b b d d) ftmi^tl 

[0 0 1 4] m : 4f§^^^aA^©^B 

>nA^ (^fe^^2n = 4 2) (DWx-AltWx- 
B l^£:f^^l;::5^t.i)tnA^ m^^m^^l 0 7^) (it 
{aT^: aabbDD) t4iB^'7tfazi3A^ (2n 
-28) Gife^^ : A A B B) (DM^^-^^m^:^^ 

\zm\ 'A(D^v\zLx^m[yXF2 (DM^^m^o h- 

■^<D3lx^f)mm^^2--3Bm\Zi^V-<^\^>^y h 

T^o^o mm) . n-^:<>hm im^m,) 

•ti:^. 2-3 Q^ti^^firu, e:03A^05i)U-^c 
to:^CDnA^orEf!&^^^-5v-CT^0^ft'5. ^S^^^^CT) 
?E^0^5|^^igl:tSAc«6Sc;^i&;5^^ti:-5<, 3 0-40 

B^Fi nmm^ (m^^h: AaBbo) ^m^. n 
^n^Fi mmm^^-^^u:^m\z^^^^m^^<D:^f& 
<Dmm^m^i^rctb\zm^ i - 3 Bm\zn-^^ > hm 

^i^^Sik^^olzLX^^^I^^'^XFr 

^^n^>Fi mf-\z^^^xyvx^>ni7mow^<o:^M 
m-r^. mm.^Wim\zj:^^mmmm 1 \z^^(oyi^ 
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(10) 



^^^¥6- 1 2 5 6 6 9 



17 

yk^wwi (2n = 2 8) ^^nj ^o-x^^^m^h 
mf-o^m^ 2-30 m\zwxstcn. ^mt-^ ^ i - 2 c m 

x5^;UT;Un-;l.= i : 3) <D);tt^ibftW ^XtiTz^ 

(:^-^>^& 1 %(c>^§j;^»c4 5 %mm\z^mLxm 

if^LTzhco) \z3 0^-i^mx>ffr. :icoife>rii 

^^1k<oW>\.fzAm^=e^:2l^^ (M^^m : a a b 
bdd) tm^tl^. 
CO 0 1 5] 



18 



10 



^SmOWxmB.^ ( Wx-A K Wx-B 1 . Wx- 

mmLX. 3 @CDW X mBrf-<D O -^CD^^fOW x igfe^ 
co%:S^^iifcji^;im^bti-(ci;^6f&^3A:^^^^ 
^(^±<D3^figtCj:Dr^T<0Wxafe^<0%^^X< 6 

f&^nA4^c!:^^g>Wx3S^^^T^ 4 fg^n A^05 

< 4fg^^®^t:r&, -r?^b*»Wx^>/^i/^;&^j^^$n>^ 



a? 



[^1] ^^r^:z-X' 7.^')y!f (Chinese Spring) 
iaS*5j:c;-?-©DuIlisoB}ic-tetraso[nic(NT) (6® 
\zi^\'^^\Sx^yni7n<D~:AjLm^n^->^^^tm, 

[0 2] mKowWin^-y^mm^Lfz^-^T^^j^ 

[0 3] w X - Al iS^cD^:i:£>: < ^mm^. Wx 
-A l :feJ:r A\^x-B l j§fe^g)^#g)%i^^^<^^ 
ii^. 43<tmvx-Di3i^^<7>%:^^^<^^ii^co 



mi] 



32] 



K7AT7P 



1 



(SS 



fflSii Pl 



N4AT4D 
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(11) 



1^^¥6- 1 2 5 6 6 



A1 



A2 



A3 



fit 



a? 

^ B 



(51) Int. CI.* mm^ ffp^mmm^ f i 

COIN 33/50 P 7055-2 J 

// C 0 7 K 3/14 8517-4H 
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